The interplay between epigenetic silencing, oncogenic KRas and HIF-1 regulatory pathways in control of BNIP3 expression in human colorectal cancer cells.
Bcl-2/adenovirus E1B-19kDa-interacting protein 3 (BNIP3) is an important mediator of cell survival and a member of the Bcl-2 family of proteins that regulate programmed cell death and autophagy. We have previously established a link between the expression of oncogenic HRas and up-regulation of BNIP3 and the control of autophagy in cancer cells. However, in view of varied expression of BNIP3 in different tumor types and emerging uncertainties as to the role of epigenetic silencing, oncogenic regulation and the role of BNIP3 in cancer are still poorly understood. In the present study we describe profound effect of KRas on the expression of methylated BNIP3 in colorectal cancer cells and explore the interplay between HIF-1, hypoxia pathway and oncogenic KRas in this context. We observed that BNIP3 mRNA remains undetectable in aggressive DLD-1 cells harboring G13D mutant KRAS and HT-29 colorectal cancer cells unless the cells are exposed to demethylating agents such as 5-aza-2'-deoxycytidine. Following this treatment BNIP3 expression remains uniquely dependent on the Ras activity. We found that hypoxia or pharmacological activation of HIF-1 alone contributes to, but is not sufficient for efficient induction of BNIP3 mRNA transcription in cells lacking mutant KRas activity. The up-regulation of BNIP3 by KRas in this setting is mediated by the MAPK pathway, and is attenuated by the respective inhibitors (PD98059, U0126). Thus, we demonstrate the novel mechanism where activity of Ras is essential for 5-aza-2'-deoxycytidine-mediated BNIP3 expression. Moreover, we found that 5-aza-2'-deoxycytidine-mediated or enforced up-regulation of BNIP3 in DLD-1 cells results in KRas-dependent resistance to 5-Fluorouracil.